An investigation of the mesomorphic properties of 3,5-diamino-1-dodecyl-1,2,4-triazole and 3-amino-1,5-dodecyl-1,2,4-triazole binary mixture in the ratio of 1:0.75 (four molecules of the rst compound and three of the second) was performed. By means of polarizing optical microscopy, it was discovered that the experimentally obtained binary mixture possesses enantiotropic mesomorphic properties (SmA phase). With the help of the molecular dynamics simulation of both individual triazole derivatives and their binary mixture, it was shown that the SmA-mesophase is caused by the presence of the di-dodecyl substituted triazole derivative.
Introduction
3,5-Diamino-1H-1,2,4-triazole (guanazole) is widely used as a starting material in the synthesis of macrocyclic compounds [14] . Guanazole derivatives can be applied in many industrial sectors such as herbicides, medical drugs, emulsion stabilizers, cationic dyes and so on. Alkylated guanazole derivatives, which are soluble in organic solvents, can acquire a wider practical use, particularly in medicine [5] .
The synthetic approach to alkylation of 3,5-diaminotriazole is well known [6] , but the most dicult and timeconsuming step of the synthesis is the isolation and purication of the target alkylated products. Due to the complexity of the target product purication, it is reasonable to precede this process with computer simulation in order to get a prediction concerning the supramolecular organization and mesomorphic properties of the target compounds.
Materials and methods
The subjects of the research are 3,5-diamino-1-dodecyl-1,2,4-triazole (I), 3-amino-1,5-dodecyl-1,2,4-triazole (II) (Fig. 1) and their binary mixture in the ratio of 1:0.75 (III) (i.e. four molecules of the rst compound to three of the second). The component ratio of the binary mixture III was determined by experimental investigations [7] . The synthetic procedure for alkylation is described in [8] . • C min −1 .
The computer simulation was carried out using the molecular dynamics (MD) method with molecular mechanics (MM) parameters [9] and the Euler method [10] was used to solve the equations of motion. The temperature and pressure control were secured by the Berendsen's thermostat and barostat [11] , respectively. The MM model shown in Eq. 1 was chosen for the MD simulation:
where U is potential energy of the system; k b , k α , V ϕ are elastic constants for valence bonds, valence angles and dihedral angles, respectively; r b is the bond length at the current moment of time; r b0 is the equilibrium bond length; Γ 1 , Γ 2 , Φ are sets of all valence bonds, valence angles and dihedral angles of the system, respectively; α is the valence angle at the current moment of time; α 0 is the equilibrium valence angle; ϕ is the dihedral angle value at the current moment of time; n ϕ is the dihedral barrier ratio; ϕ 0 is the initial phase, A i , B j are van der Waals interactions potential parameters; r ij is interatomic distance between i and j atoms; q i , q j are atomic charges of i and j atoms; ε is permittivity of medium; ε 0 is permittivity of the vacuum.
The above-mentioned potentials and their constants (excluding charges) are taken from the AMBER force eld [12] . The charges were calculated by the HartreeFock method in the 6-311G basis set with the help of GAMESS computer program [13] . MD simulations were carried out by 'MDSimGrid-GPU' computer program [14] that performs MD simulation on graphics processing units (GPU). This program allowed the simulation time to be reduced by a factor of ten. and 103 • C. On cooling from the isotropic liquid, it rst appeared in the form of battonets (Fig. 2b) , which then transformed quickly into a homeotropic texture with birefringence visible only around air bubbles (Fig. 2c) . completed, the SmA-mesophase of the binary mixture III was identied by visual analysis (Fig. 3) . (Fig. 4) . As for the system of compound I, such layered organization was not found (Fig. 5) . 
